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Abstract 
Context: Contemporary challenges facing the American health care system require an expansion 
of the traditional approach to health care to include a population-based perspective.  Chronic 
diseases, global pandemics, and bioterrorism contribute to disease burdens that must be 
approached on a global level.  System challenges such as cost containment, medical errors, and 
quality assurance also demand a more inclusive approach.  In order to develop sophisticated 
solutions to these complex problems, physicians must be equipped with a new set of skills that 
embody public health philosophies of population-based care and prevention.  Acknowledging 
this need, medical school curricula are being expanded to include public health education.  The 
most comprehensive efforts to provide medical students with a broad-based public health 
perspective involve the creation of MD-MPH dual degree curricula.   
Objectives: (1) To review the historical context that led to a distinct separation of medicine and 
public health as two independent health sectors. (2) To explore the change in disease patterns, 
political/social culture, and economic interests that have placed increasing pressure on the 
American healthcare system and represent a need for increased public health approaches to 
health care. (3) To create a comprehensive directory of MD-MPH curricula in U.S. medical 
schools. (4) To review the literature involving the evaluation of MD-MPH programs and 
investigations about the influence of the Master of Public Health degree on clinical practice 
behaviors.  (5) To propose a research plan for the evaluation of the MD-MPH program at the 
University of North Carolina-Chapel Hill. 
Overview of Research Plan: A qualitative, interview-based study of key program informants and 
graduates of the Health Care and Prevention (HC&P) program is proposed.  This study is an 
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adjunct to a quantitative, survey-based study of HC&P graduates already in progress.  The 
proposed study will seek to understand the program’s overall mission, main objectives, and 
graduate perceptions about usefulness of skills obtained.  
Results and Conclusion: The proposed qualitative study has obtained IRB approval, and key 
faculty informant interviews are currently in progress.  Graduate interviews will follow.  
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Introduction 
Cure and prevention of disease have been distinguished as the cardinal pillars of health 
care since antiquity.  In Greek mythology, Aesculapius, the god of medicine, produced two 
daughters Panacea and Hygeia, goddesses of health and healing, respectively.1 
,2  Throughout 
much of history, the two sisters have been embodied equally in a shared approach to health care 
that emphasized treatment of disease and prevention of the determinants of disease.  This was 
true for the developing U.S. health care system; however, the 20
th
 century created an 
environment of social, political, and economic change that rigidly separated the two approaches 
to health care creating two distinct sectors with different philosophies.3   The medical profession 
has emerged the dominant sector and focuses on the individual through diagnosis and treatment 
of disease; whereas, public health focuses on populations by engaging in activities to maintain 
health and prevent disease.3 
,1   In this paper I shall explore the social, political, and economic 
factors that contributed to this rigid separation as well as contemporary challenges in health care 
that have triggered a convergence of individualized and population-centered care.  Because 
physicians are the main practitioners of health care delivery and therefore the principal guardians 
of the nation’s health, the preparation of physicians with a population-based perspective is the 
most natural and effective method of accomplishing a marriage of the two philosophies.  I shall 
briefly explore the different methods used to accomplish this marriage with an emphasis on 
current attempts to integrate pubic health concepts into medical school curricula and a particular 
focus on the development of MD-MPH programs that allow medical students to gain 
comprehensive public health training leading to the attainment of both the MD and Masters of 
Public Health (MPH) degrees.  Finally, I shall present a research plan to examine the combined 
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MD-MPH curriculum at the University of North Carolina, the Health Care and Prevention 
(HC&P) program.  
Strong Alliance Prior to the 20
th
 Century 
The historical era in which American medicine and public health functioned in unity is 
much different from the present day.  In the mid 19
th
 and early 20
th
 centuries health problems 
were dominated by infectious diseases, against which the most effective strategy was a 
combination of medical treatment and preventive action.1   Because medical treatment during this 
time was relatively ineffective at restoring health, preventive measures such as sanitation, public 
hygiene, and quarantine were regarded as essential.  Limitations in medical diagnosis and 
treatment necessitated the use of both complimentary approaches to health care.  The health 
problems present at that time shaped the practice of medicine to include a population 
perspective; however, as the burden of disease shifted, medical therapies became more advanced, 
and market forces contributed to a health care system focus on individual diagnosis and 
treatment.  This model of health care diminished the importance of public health.             
Factors Contributing to Separation 
Scientific Advances in Medical Diagnosis and Treatment 
Scientific, political, and economic forces once brought medicine and public health 
together; however, over time these forces also conspired to functionally separate the two sectors.   
Scientific advances in medical treatment and prevention in the late 19
th
 century marked a shift in 
the practices of both medical care and public health.  The emerging science of germ theory and 
bacteriology led to the development of vaccines, which were responsible for the eradication of 
many infectious diseases for which no effective cure was known.  This was a major public health 
triumph.  Bacteriology also led to the development of antibiotics, which became a cornerstone of 
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the biomedical paradigm, a system for elucidating the biological causes of disease and using 
targeted therapies to restore health.  This was a major advance in the diagnosis and treatment of 
disease.1 
,2   Ironically, the emerging science of germ theory led to perhaps the brightest moment 
in public health while also triggering its decline by giving rise to an escalating culture of targeted 
therapies that eventually shifted the focus away from population-based care and toward 
individualized care.   
Shifting Burden of Disease  
Advances in both medical care and public health practices led to changes in the pattern of 
morbidity and mortality afflicting the U.S.  While the early 20
th
 century was marked by a 
preponderance of infectious disease, by the mid 20
th
 century advances in prevention and 
treatment significantly reduced the relative burden of disease caused by infection.1 
,2   Mortality 
rates from infectious diseases dropped from 472 deaths per 100,000 persons in 1900 to 55 deaths 
per 100,000 in 1950.  Tuberculosis practically disappeared until it re-emerged in the 1990’s in 
AIDS patients, and pneumonia and influenza became diseases of the elderly rather than afflicting 
the young.4   These declines may have resulted from triumphs in both medical care and public 
health practice; however, public health initiatives may have contributed more to the overall 
health of the nation in the early to mid 20
th
 century.  As a result, there was a greater proportion of 
the aggregate disease burden caused by systemic diseases, for which physicians grew 
increasingly capable of providing diagnoses and medical advancements produced increasingly 
effective therapies.  This led to a rise of hospital-based care, which was inherently more focused 
on individualized and acute care, as apposed to preventive care, which is most commonly 
practiced in community-based settings. 
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Cultural Attitudes Favored Acute Care  
In America’s capitalist culture, public health is viewed as a public good, and therefore, 
removed from the consciousness of a populace more concerned with individual needs and the 
attainment of individual goods and services.1   This does not indicate that public health has only 
minimally contributed to the nation’s health compared to medical care; however, to the contrary, 
public health initiatives have produced a lasting effect.  Ironically, public health has so 
successfully decreased the over-all burden of disease in America that its contributions are often 
unrecognized by the general public and policy makers who are more likely to recognize 
individual victories resulting from medical care.  The shift in cultural attitudes that accompanied 
advances in medical care elevated the medical sector as the dominant, more highly respected 
component of the health care system.  With this shift in cultural attitudes, policies governing 
health care funding disproportionately favored hospital-based care with a focus on treatment of 
acute disease.  The ensuing rise of the tertiary care hospital as the dominant method of providing 
health care further separated medicine from public health.5       
Struggle for Professional Identity  
Progressive advances in both medical care and public health practice spurred desires for 
increased professional identity within both groups leading to the establishment of guidelines for 
education and practice.  These efforts strengthened educational activities, professional 
reputation, and health promotional practices within both groups; however, medicine and public 
health also grew more isolated.  The separation of medical and public health education began in 
the early 20
th
 century under influence from the Welch-Rose Report of 1915.  The report was 
jointly authored by William Welch, founding Dean of the Johns Hopkins School of Medicine, 
and Wycliffe Rose of the Rockefeller Foundation.  The report envisioned public health principles 
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remaining confined to research with little practical use in the education of physicians.3   Public 
health leaders also called for the establishment of separate and independent schools of 
instruction.  Dr. Milton J. Rosenau, professor of preventive medicine at Harvard Medical School, 
offered remarks on the inclusion of public health topics in the medical school curriculum as 
“increasingly difficult, on account of the widening scope of the subject”.  He concluded that 
medical schools were not equipped to prepare physicians to enter public health work and 
declared that “Sanitation and hygiene has become a separate profession.”6   
Both the medical and public health professions found reluctance in collaboration because 
of mutual desires to protect and preserve individual approaches to health.  Public health 
interventions were sometimes viewed as an infringement on the doctor-patient relationship.  For 
example, the reporting of persons with certain infectious diseases to local and state public health 
departments was feared to discourage patients from seeking care.5   Some physicians also feared 
public health initiatives might eliminate the need for medical care, and therefore, compromise 
professional and economic viability.3  Some public health professionals were worried that the 
considerably larger and more powerful medical sector would only adopt the aspects of public 
health that directly overlapped with patient care if the two approaches were combined in 
educational curricula.  They feared this might leave other, less clinical oriented public health 
components left out and strongly advocated public health education to remain in independent 
public health schools.1            
Economic Forces 
 As a hospital-centered, acute care model became the foundation of the American health 
care system, economic forces began to solidify the separation between the medical and public 
health sectors.  In America’s market-driven economy, hospital-based care, which is inherently 
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individualized care, became a commodity with increasing demand fueling increasing supply.  If 
health care were placed in a virtual department store and formally confined to a few shelves on 
aisle three, increasing scientific advancements combined with cultural and political 
aggrandizement quickly caused health care “goods” to exceed their shelves and spill over onto 
other isles.  Public expectations and economic incentives aligned, and an unquenchable thirst for 
increasingly sophisticated diagnostic and therapeutic modalities transformed medical care into a 
booming industry.1   This left key stakeholders in the American medical establishment, including 
physicians and hospital administrators, with little incentive to focus much on public health 
initiatives and population-based care.  Furthermore, the delivery of public health services by 
public health agencies was viewed as economically threatening to the medical profession.5  
Hospital-based care quickly dominated the market, and public health fell further into the 
background.   
Factors Requiring Merger 
 Whereas scientific, political, and economic forces once nourished the dominant medical 
sector and progressively diminished the influence of public health in the American health care 
system, an economic burden of excess cost along with changes in disease patterns, the politico-
social climate, and the system in which health care is delivered provides compelling testimony 
calling for the re-acquaintance of medical and public health philosophies.  In the late 20
th
 and 
early 21
st
 centuries there has emerged driving forces for a rekindled alliance between the two 
sectors.          
Changes in Disease Patterns 
 The late 20
th
 and early 21
st
 centuries have been characterized by evolving patterns of 
disease for which strict adherence to the biomedical paradigm alone is insufficient to restore 
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health.  These diseases include drug resistant infections, chronic diseases, and conditions with 
prominent socio-cultural/behavioral components.  These ailments cannot be contained by an 
individualized approach to health care and require a broader scope of care that includes 
preventive strategies that target multiple levels of disease determinants.   
Drug resistance has weakened the effectiveness of antibiotics in treating some conditions 
and has made hospitalization itself a risk factor for infection.  Because the use of antibiotics is a 
cornerstone of individualized health care, growing inadequacies caused by over use and drug 
resistance demand a broader approach that includes prevention and community-based care.  The 
emergence of HIV/AIDS has become a public health problem that medical diagnosis and 
treatment alone has been ill-equipped to address.  Here again, the biomedical paradigm of 
isolating the causative organism and developing drug-based therapies has fallen short of a cure 
and.  Unless relevant cultural and social factors are addressed at the population level, medical 
diagnosis and treatment alone will prove ineffective in making substantial health improvement to 
high risk groups.  
Chronic diseases such as cardiovascular disease and diabetes afflict many and are 
responsible for a substantial proportion of America’s burden of disease.  Chronic diseases 
contribute to an increasing amount of morbidity and mortality, particularly as the aging 
population lives longer.  Chronic diseases present challenges in diagnosis and treatment.  Many 
suffering from chronic diseases remain undiagnosed, and a good proportion of diagnoses are 
delayed.  Treatment presents an additional barrier as medicine has been unable to produce a 
“cure” for many chronic and progressively debilitating diseases.  Given these difficulties, As a 
result of these limitations in diagnosis and treatment, prevention must play an increasingly role 
in decreasing the morbidity and mortality of chronic diseases. 
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 Diseases and conditions with prominent social and behavioral components present an 
increasing threat to the nation’s health.  Approximately half of all U.S. deaths in 2000 may be 
attributed to a limited number of preventable behaviors and exposure; tobacco, poor diet and 
physical inactivity, and alcohol consumption were the leading causes of death.7   Violence, 
teenage pregnancy, substance abuse, and obesity contribute to significant burden of disease; 
however, an individual approach to care is insufficient to provide substantial relief of these 
problems.1   Public health initiatives aimed at decreasing the social and environmental causes of 
disease are critical in these areas.  The decline in tobacco use is a clear example of the potential 
effectiveness of public health approaches to decrease the burden of disease, particularly when 
there are strong social and behavioral drivers of disease.                   
Politico-social Changes 
 Social determinants of disease are receiving more attention as potential targets for 
interventions and prevention.  Attempts to better understand, decrease, and eliminate the social 
causes of disease require a union of both medical and public health approaches to improve 
health.  The uninsured population and other socio-economically challenged groups experience 
disparities in health outcomes that significantly increase the overall burden of disease on the 
nation’s health.  Interventions targeting the uninsured have been increasingly viewed as an 
opportunity to improve the health of the nation and present unique opportunities for alliances 
between medicine and public health.8   There are varied estimates of the proportion of uninsured 
Americans.  The 2009 Gallup-Healthways Well-Being Index estimates that 16% of adult 
Americans are uninsured.9   The U.S. Census Bureau reported over 45.6 million uninsured 
Americans in 2007 (15.3% of the population).10  The detrimental health effects of the uninsured 
have been documented by the Institute of Medicine (IOM) to include increased morbidity and 
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mortality along with delayed diagnosis and treatment.11  Other vulnerable groups including adults 
with chronic diseases, lower income status, and members of racial and ethnic minority groups 
were found by the IOM to particularly benefit from health insurance coverage.   
Large-scale threats to the nation’s health and security have awakened a desire for 
strengthened public health infrastructure and collaboration between the two health sectors.  
Bioterrorism presents a health threat to which hospitals alone would be inadequate to respond.  
Non-biological acts of terror, such as the attacks of September 11, 2001, also have the potential 
to overwhelm the health care system and create a need for greater collaboration between medical 
centers and public health departments for emergency preparedness.12  Recent threats of pandemic 
diseases, such as avian influenza and H1N1 influenza, required large-scale vaccinations and 
broad surveillance efforts to identify individuals at greatest risk for exposure.  Adequate response 
to these types of health problems also requires collaboration between medicine and public health 
entities.  These large-scale threats create interdependency between the two health sectors because 
neither medicine nor public health would be able to fulfill their missions acting alone.                   
Health Care Delivery System 
 The   development of managed care organizations was partially an attempt to make health 
care delivery more efficient-providing care to more people at lower costs.  Recent emphasis on 
decreasing medical errors combined with a growing call for comparative effectiveness in health 
care is indicative of a new type of health care consumer and growing accountability for the 
delivery of safe and efficient care.  These and other pressures have fueled efforts to reform the 
manner in which health care is delivered.  The emerging health care delivery system requires an 
interdisciplinary approach that demands a broader set of skills for health care providers.  An 
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increased emphasis on the acquisition of public health skills is needed for physicians to function 
effectively within the increasingly complex health care delivery system.13         
Economic Imperative 
 The traditional American health care system has been largely consumer-driven with 
increasing demand driving the perpetual development of newer diagnostic methodologies, 
medicines, and other therapies.  Over indulgence in un-vetted innovation and the non-
discretionary use of novel therapies has created an enormous price tag for American health care.  
The United States out spends her peers in health care costs with an estimated $2.3 trillion spent 
in 2008, which corresponds to $7,681 per person and accounts for 16.2% of the gross domestic 
product.14  The national health expenditure was projected to increase 5.7% the following year 
with the health share of the gross domestic product expected to reach 17.3% in 2009 and 19.3% 
by 2019.  The United States has reached a crisis in health care costs, and the medical sector 
cannot address this crisis alone.1                
Traditional attempts at controlling health care costs have been centered on increased 
regulation to limit the supply of health professionals, technology, and payment rates as well as 
marketing reform to drive down costs by stimulating more competition between health insurers.  
A third philosophy of system reform has emerged and aims to decrease health care costs by 
creating a leaner, more efficient system that bends the cost curve through initiatives like pay-for 
performance, bundled payments, and evidence-based health delivery through comparative 
effectiveness research.15   Decreasing health care expenditures is now a national priority and 
requires physicians to practice medicine with an increased awareness of safety, quality, and cost 
consciousness.  These skills are not traditionally taught in U.S medical schools and make a 
compelling argument for curricular reforms to include public health training.       
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Bringing Medicine and Public Health Together 
 The contemporary concept of the doctor-patient relationship emerged from the 
biomedical paradigm and has characterized the American health care system during the 20
th
 
century.  In this model, efforts to improve the nation’s health have largely been driven by 
individual encounters with the health care system, and each occurs in isolation without regard for 
population trends or needs.  Changes in patterns of disease, the socio-political climate, and 
economic instability require a broadening of this relationship to form a doctor-patient-society 
triad, requiring physicians to be well-versed in public health skills such as prevention, health 
education, evidence-based practice, and cost effectiveness.1  Furthermore, physicians must be 
able to think in population terms in order to help address the contemporary challenges in the 
nation’s health care system: increasing quality and safety, expanding access to care, and cost 
containment. These challenges necessitate a culture of collaboration and the integration of 
medical and public health philosophies.  The need for increased emphasis on population health 
has been supported by groups from the medical, public health, private, and federal sectors.  
Many scholars, physicians, and other key stake holders are advocating public health education 
and practices to equip the nation’s health care system to meet the complex challenges it faces.        
Groups Calling for Collaboration  
Professional groups representing both the medical and public health sectors are in accord 
with several government and private organizations in promoting public health education and 
practice.  Both the Institute of Medicine (IOM) and the Association of American Medical 
Colleges (AAMC) have promoted the importance of population skills in the education, training, 
and clinical practice of health care providers.  The Association of Schools of Public Health 
advocates investments in multidisciplinary educational programs, including medical education, 
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as pivotal in its response to the looming public health workforce crisis.16  The Centers for 
Disease and Control (CDC) endorses and oversees several programs to establish and maintain 
public health concepts at multiple levels of medical education.17  Healthy People 2010, released 
in 2000 by the Office of Disease Prevention and Health Promotion within the U.S. Department 
of Health and Human Services (DHHS), included population health targets and identified 
population-based determinants of health as areas of focus.18  The newly released goals and 
objectives for Healthy People 2020 retained many of the population health targets set by the 
previous version and added a new objective for evidence-based clinical preventive services.19  
World Health Organization (WHO) reported that an optimal model of health service delivery 
must include initiatives to counteract the current fragmentation of the health care delivery system 
with particular emphasis on closing the divide between medicine’s individual-based care and 
public health’s population-based care.20          
Education 
 In addition to reforms in various components of the complex health care system, perhaps 
the most effective method of combining medicine and public health philosophies is to equip 
physicians with population-based skills.  In the early 20
th
 century, Abraham Flexner’s report on 
medical education had a substantial influence on the number and structure of U.S. medical 
schools.  In this report Flexner also advocated the importance of population-based training in 
medical education by describing the physician’s function as “fast becoming social and 
preventive, rather than individual and curative”.  He urged physicians “not to forget that directly 
or indirectly, disease has been found to depend largely on unpropitious environment.”21  This 
request for a broad-based approach to understanding and preventing disease was not echoed until 
the late 20
th
 century. 
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 The IOM has emphasized the importance of medical education based upon the ecological 
model of health, which assumes that health and well being are affected by interaction among 
multiple determinants of health.  Training in the five core components of public health (e.g., 
epidemiology, biostatistics, environmental health, health services administration, and social and 
behavioral science) is necessary for physicians to adequately understand the determinants of 
disease.22  Concerned about the lack of well trained public health practitioners needed to meet the 
health challenges of the 21
st
 century (e.g., chronic diseases, persistent and emerging infectious 
diseases, and disaster response), the U.S. Congress mandated an additional IOM study.  For this 
review, the IOM defined a public health physician as one “whose training, practice, and world 
view are based in large part on a population focus rather than individual practice”.23   The report 
continued to call for physician training in public health content areas and added three new areas 
of emphasis: leadership, clinical and community preventive services, and emergency 
preparedness.        
 The Association of American Medical Colleges (AAMC) queried a panel of medical 
school Deans to identify opportunities to better prepare for the nation’s evolving health care 
needs.  The resulting report called for changes at all three levels of physician education – 
medical school, residency training, and continuing medical education.  The group called for “an 
appreciation of the importance of the biological and population sciences” throughout these three 
levels so that physicians would be better equipped to “balance individual and population health 
needs when making patient care decisions”.24  The AAMC has instructed medical schools to train 
physicians with knowledge of the important non-biological determinants of poor health along 
with the corresponding economic, psychological, social, and cultural factors that contribute to 
 
 
Page 18 of 57 
 
 
poor health.  This training will enable physicians to use “systemic approaches to promoting, 
maintaining, and improving the health of individuals and populations”.25     
 In October of 2000, The AAMC and the Centers for Disease and Control entered into a 
cooperative agreement to promote and improve public health education at academic medical 
centers.26   In 2003, seven initial schools were designated as Regional Medicine-Public Health 
Education Centers (RMPHEC’s) and received funding and support to implement public health 
education programs.  Later, eleven schools were chosen from a competitive pool of 47 schools to 
receive funding in 2006.  Many of the RMPHEC-funded schools have contributed to a growing 
body of literature detailing curricular developments and innovations designed to integrate 
population health and medical education in various medical school curricula.8, 27, 28, 29, 30, 31    
 Private and philanthropic organizations have responded to the call for increased 
population-based care by awarding grants to American universities for the development of 
curricula that emphasize public health.  The Health of the Public program was originally 
launched in 1986 with funding from Pew Charitable Trusts and the Rockefeller Foundation and 
initially funded projects at 17 academic health centers.32   The Robert Wood Johnson Foundation 
replaced Rockefeller as a co-funder in 1992, and 28 academic health centers were subsequently 
funded.  Development of population-based curricula for health professions education was a 
major outcome reported by funded universities.  Innovative curricula were strengthened by other 
activities that developed local infrastructures to promote pooling of medical and public health 
resources as well as building a collaborative network among universities functioning as leaders 
in population health education.      
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Practice of Medicine 
 Along with attempts to revolutionize medical education, contemporary initiatives to 
reform clinical practice have emphasized the importance of population-based medicine.  The 
Social Medicine Movement was popularized in 1947 when Iago Galdston organized an Institute 
of Social Medicine in connection with the centennial celebration of the New York Academy of 
Medicine.  Galdston saw social medicine as a combination of medicine and public health 
philosophies enabling both health care sectors to broaden their effectiveness in the pursuit of 
health.  The Community-Oriented Primary Care Movement sought to link epidemiology and a 
community perspective to primary care by integrating a broad range of care for defined 
populations over time.  This approach to health care was embodied in prepaid group practices, 
health maintenance organizations, and rural health associations.  Federally-funded and supported 
models of community-based primary care, such as the Indian Health Service, have provided care 
for distinct populations.  The formal recognition of preventive medicine by the American Board 
of Medical Specialties in 1949 introduced the population perspective to post-graduate education.  
Preventive medicine specialists pursue a broad range of career paths including academic 
medicine, public health practice, and research allowing these physicians to become advocates for 
population-based care at various levels within the health care system.33   These specialists also 
tend to have credibility in both the medical and public health sectors, which may render them 
particularly useful in bringing the two health sectors together.1  
Ethical Considerations 
 The union of medical and public health philosophies in health care requires particular 
attention to ethical questions arising from fundamental differences in approach and scope of the 
two sectors.  Medicine is traditionally focused on the cure of individuals, while public health is 
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largely concerned with achieving prevention in populations.  These different approaches are 
complimentary in the pursuit of improving health because both individual and population level 
activities can act synergistically to reach an overall level of health not possible with either 
approach alone.  Even so, the two approaches lead to a unique set of ethical conflicts in which 
individual rights may be compromised for the health of a larger population.   
 Activities designed to promote the health of a population may be apposed to the interests 
of some groups within the population.  As a result, a population-based approach to health care 
must ensure that the potential benefit to the population is sufficient to justify encroachments on 
the rights of some sub groups.  For example, population-wide efforts to decrease tobacco use 
promote the health of the entire population while also placing some groups at an inconvenience, 
such as individuals who chose not to abstain from tobacco use and those who profit financially 
from the lucrative sale of tobacco products.  In spite of this conundrum, public sentiment has 
supported initiatives to decrease tobacco use at the population level.   
Mandatory vaccination programs are also examples of population level activities that are 
opposed to individual rights to abstinence from preventive measures.  In most cases, herd 
immunity offers population level protection in spite of dissenters; however, new and particularly 
virulent strains of communicable infections cause a much sharper conflict between population 
health and individual rights.  For example, mandatory vaccination policies to prevent the spread 
of the recent H1N1 influenza strain caused public outcry by some groups, including health care 
providers, whose individual rights were viewed as subordinate to the importance of wide-scale 
vaccination.   
Laws requiring physicians to report individuals with certain infectious diseases are yet 
another example of population level protection at the expense of the right to personal privacy.  
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Here the tension between the health of a population and the privacy right of an infected 
individual is also complicated by the need to inform those closest to the infection, and therefore, 
most vulnerable.  This is particularly true with sexually transmitted diseases, which bring the 
privacy rights of those infected in sharp apposition to the rights of those who are most 
vulnerable.34  
 The individual rights to abstinence from therapies and privacy of medical information 
must be considered by those implementing population level efforts to promote health by 
preventing disease.  The ethical conflicts that result when individual rights are sacrificed for the 
health of a larger population can be difficult to solve.  Physicians with a broader, population-
based perspective will be best equipped to develop population level strategies that minimize 
encroachment on individual rights.                                   
Contemporary Attempts to Integrate Public Health and Medical Education 
The complexity of the American health care system and the multitude of challenges with 
which it is now faced demands several approaches to reform the manner in which health care is 
delivered.  Challenges like rising health care costs, limited access to care, chronic diseases, and 
quality assurance require a multipronged approach to reform.  Perhaps the most critical area of 
focus should center on changing the way physicians think and practice.  Restructuring medical 
education with the integration of population-based perspectives and skills is critical to achieving 
a leaner, more efficient health care system.  Because the education and training of physicians is a 
lengthy process, there are several opportunities to accomplish this.  Key stake holders are 
developing initiatives to introduce, maintain, and encourage public health concepts at every stage 
of physician education.       
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Prior to Medical School 
The CDC has embarked on a multi-level approach to emphasize public health concepts in 
education at every level “from elementary school pupils . . . to physicians who have been 
practicing for many years”.17   This broad-based approach is critical in changing the culture of 
health care from an individual focus to a broader population-centered culture.  Seeking 
opportunities to introduce public health skills prior to medical school may be an effective 
strategy given the limited capacity in medical school curricula for additional courses and 
requirements.  Building a foundation of evidence-based public health skills should also make it 
easier to teach public health concepts to medical students and residents.35   Opportunities for 
classroom instruction in the population sciences are being developed as early as elementary 
school.  The CDC offers the Excellence in Curriculum Integration through Teaching 
Epidemiology (EXCITE) program as a web-based resource providing instructional materials for 
elementary classrooms.  The Science Ambassador Program introduces middle and high school 
teachers to epidemiology and other public health curriculum tools.17      
 Undergraduate institutions are a resource for public health education that should be 
strengthened and better utilized to the advantage of future physicians and other health care 
professionals.  As such, the integration of medical and public health science and philosophies 
should begin at this stage.  The Institute of Medicine recommends that “all undergraduates have 
access to education in public health”.5   The Association of Schools in Public Health has explored 
the use of colleges and universities in providing public health education to future physicians.  
Most institutions that offer undergraduate public health courses have found these courses to be 
very popular among students, and most students who enroll plan on careers in medicine.35  There 
is a growing popularity of undergraduate public health courses among institutions that also offer 
 
 
Page 23 of 57 
 
 
graduate public health education; however, few other institutions offer such courses.  The CDC 
recommends that Public Health 101 and Epidemiology 101 courses, or their equivalents, be 
offered by all U.S. colleges and universities with required completion for students pursuing both 
science and social science degrees.  The CDC also offers summer internships enabling high 
school and college students to participate in public health research activities across the agency 
with an emphasis on minority students.17    
During Medical School 
 The biomedical model underlying traditional medical education is narrow in focus and 
does not emphasize population-based approaches to current health challenges.  Educational 
strategies in medical schools must go beyond the pathophysiology of disease in order to 
incorporate preventive strategies addressing the social and behavioral components of health.  The 
establishment of 17 Regional Medical-Public Health Education Centers across the country has 
initiated a wave of public health curricula in medical schools.29   The Health of the Public 
Program has also provided support for curricular revision to six universities in 1986, 11 
additional universities in 1990, and 28 universities in 1992.32   The resulting curriculum changes 
have been diverse in scope and approach to population-based education in medical schools, and 
these universities are adding to a growing body of literature detailing various attempts to 
integrate public health concepts into the traditional model of medical education. 
 Case Western Reserve used RMPHEC support to develop a new curriculum that 
introduces key concepts of population medicine woven throughout its basic science courses in 
2006.8   Formerly, population skills were taught in a two-week block of time with no attempt to 
reiterate key concepts in other parts of the curriculum.  Block One of the six block structure is 
entitled, “Becoming a Doctor” and was designed to set the stage for learning population concepts 
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throughout the pre-clinical curriculum.  Students are introduced to health and disease within the 
broader context of society using case presentations in small groups to emphasize bioethics, 
professionalism, epidemiology, biostatistics, social and behavioral aspects of health, 
determinants of health and disease, and systems issues such as quality, medical error, and 
outcome disparities.  The curriculum was conceived with input from leadership in the public 
health masters program as well as leaders of city and county health departments.  Harvard 
Medical School also used RMPHEC support to revise its pre-clinical curriculum by adding a 
required course for first year medical students called Clinical Epidemiology and Population 
Health.27   The course introduces key concepts in population science using both large group (24 
students) and small group (8 students) sessions.  Both Case Western and Harvard require 
students to complete a research summary in which they pull from various population-based skills 
learned throughout pre-clinical courses.         
 Brody Medical School at East Carolina University used an innovative method called gap 
analysis to identify areas of perceived weakness in public health and population education and 
then strengthen those areas in its new curriculum.30   With RMPHEC funding, the school 
examined student responses on an in-house survey as well as global responses on the AAMC 
2005 Graduate Questionnaire.  This is a creative and potentially very effective method for 
reshaping medical education to incorporate public health concepts while also ensuring 
curriculum changes are relevant to the perceived challenges facing physicians.     
 The University of Rochester has instituted a required fourth-year clerkship designed to 
help medical students develop their own community-based prevention skills.28   Stanford 
University has also revised its curriculum to include required classroom sessions and 
community-based projects to help build a practical understanding of public health concepts and it 
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application to health problems.29   Both universities implemented their public health clerkships 
with RMPHEC funding.  These approaches to public health education help students to gain a 
“real-world” view of public health by allowing them to interact with public health practitioners 
in their communities.  The required courses also establish and strengthen collaborations between 
academic health centers and community-based public health centers.  Creating these local 
networks is important in order to create the infrastructure necessary for clinicians to practice 
population-based medicine. 
 Cooperative relationships between health departments and academic health centers are 
necessary to enable students to incorporate a population-based perspective in routine clinical 
work.  These collaborations benefit academic health centers and medical students by providing 
practical teaching, community-level data and ancillary support for research, and civic activities 
to promote community service.12   A survey of 50 academic health centers and 201 health 
departments revealed substantial collaboration between the two sectors.  The extent and nature of 
these collaborations is not well characterized.  Of all respondents, 75% of academic health 
centers and 86 % of health departments reported some type of relationship with the opposite 
sector, and most of these relationships were described as formal.  The greatest proportion of 
these relationships involved local health departments; however, medical students were the least 
common type of trainees benefiting from these collaborations with nursing students being the 
most common followed by medical residents.  This data suggests that medical students may not 
be maximally benefiting from the practical experience gained by collaborations with public 
health practitioners.    
 The CDC offers additional opportunities for medical students to gain practical experience 
in public health.36, 17   Senior medical students may participate in an elective for assignments to 
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various public health programs at CDC headquarters in Atlanta or with other state and local 
health departments where CDC staff provide supervision.  From 1975 to 1997, 548 medical 
students from 102 different U.S. medical schools completed this elective.  The number of 
participants has increased steadily since program’s inception, and many students participating in 
the elective demonstrated continued interest in public health.  The CDC-funded O.C. Hubert 
Student Fellowship in International Health has placed medical students in developing countries 
since 1998 where they assist CDC staff in investigating priority health problems.                     
Barriers to Public Health Education in Medical Schools 
 Transforming medical education with the integration of population-based skills requires 
administrators to overcome financial and cultural barriers as well as limited capacity in already 
crowded curricula.  Financial investment is critical to the development, implementation, and 
ongoing revision of new curricula that include public health skills.  Current budgetary limitations 
resulting from a sagging economy, limit contributions from university sources.  As a result, 
outside funders have played an important role in helping to transform medical school curricula.  
Grants awarded as part of the Health of the Public program funded by Pew Charitable Trusts and 
the Rockefeller Foundation with later support by the Robert Wood Johnson Foundation spurred 
numerous revisions in medical school curricula.  Likewise, financial support from the AAMC 
and CDC-designated Regional Medical-Public Health Educational Centers has been responsible 
for increased public health education in medical schools across the nation.  Revenue streams 
from these philanthropic, federal, and professional groups are helping to fuel the merger of 
traditional medicine and public health philosophies through educational innovation.   
Professional cultures within the medical and public health fields are characterized by 
ideologies that may work to promote continued separation rather than collaboration.  Changing 
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these cultures to reflect accommodation, tolerance, and respect for both approaches to improving 
health is vital in accomplishing educational reform that truly translates into clinicians who 
integrate public health concepts into clinical practices.  This obstacle is illustrated by responses 
obtained from focus groups including medical and public health professionals.3   Medical 
professionals described public health as a subspecialty of medicine and public health 
professionals referred to medicine as an arm on public health; however, participants from both 
groups were severely challenged to demonstrate these relationships in practical terms.  Few had 
any experience working with professionals or organizations in the other sector, and each group 
was skeptical about the other’s motivations and the likelihood that activities in one sector would 
have any relevance to activities in the other sector.  This cultural divide threatens to limit the 
penetrance of public health in medical school education, and therefore, in clinical practice.12          
 Traditional medical school curricula are saturated with educational targets and learning 
objectives that leave little residual capacity for additional courses or material.  With such little 
space for public health instruction, some doubt that population sciences can attain the same level 
of significance as more traditional courses like anatomy and physiology.17, 36, 12, 37   An integrated 
approach to public health education appears to be the best method of maximizing the limited 
space in medical school curricula.  In attempting to do so, Case Western Reserve University 
received concerns from both students and faculty about redundancies in its integrated basic 
science curriculum.8   Harvard University Medical School was challenged to balance the 
students’ desires to memorize facts with the faculty’s desire to stimulate a conceptual framework 
in which students may better understand population effects of disease.27   Some of Harvard’s 
students also described the public health coursework as “too easy”.  Integrating public health 
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concepts into the medical school curriculum in a manner that best utilizes limited space and 
maximizes educational quality is a challenge.             
Evidence for the Effectiveness of Public Health Education in Medical Schools 
 There is only a small body of published literature concerning the development of 
integrated medicine-public health curricula; most of the literature is very recent and purely 
descriptive.  Both Case Western Reserve and Harvard University Medical Schools presented 
student satisfaction data.  Pre-clinical courses in public health were received well by most 
students at both medical schools.8,27   Faculty satisfaction appeared to be mixed at Harvard with 
many professors awaiting hard outcomes like the United States Licensing Exam Step I scores in 
order to better assess the effectiveness of the revised curriculum.   
Columbia University surveyed recent graduates that completed elective courses in public 
health to assess motivations for pursuing additional public health instruction, perceived 
usefulness of skills obtained, and career trends since graduation.38   Sixty graduates completed 
the survey, and their responses may offer more insight about the effects of public health 
education in a medical school curriculum.  There was a direct relationship between the number 
of public health courses completed and the perceived usefulness of public health skills attained.  
This could suggest that students who seek a more comprehensive public health education are 
more likely to gain skills that are clinically useful.  However, selection bias may render these 
students more likely to perceive benefit from public health education of any depth regardless of 
the number of courses taken.  Students who enrolled in public health courses were more likely to 
enter careers in pediatrics and preventive medicine compared to peers who did not pursue public 
health electives.              
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Clinical Training and Physician Practice 
 Opportunities for the introduction of population-based concepts are sparse during 
graduate medical education and even less during clinical practice.  These levels of training may 
be ideally suited for gaining increased practical experience in the daily application of population-
based skills by building on foundations developed during undergraduate medical training.  
Practicing clinicians have little time to pursue formal public health education.37   However, since 
much of the curriculum infrastructure needed to provide a public health foundation during 
medical school is evolving, population-based training after medical school may also play a 
critical role in developing a physician workforce equipped with the skills needed to address 
contemporary challenges in medicine. 
 The CDC established the Epidemic Intelligence Service (EIS) in 1951 in response to 
threats of biologic terrorism, and approximately 5,000 physicians have attended the two-year 
post-doctoral program in applied epidemiology.17, 36   The training program is open to a spectrum 
of health care providers (e.g., physicians, dentists, nurses, veterinarians, and other doctoral-level 
scientists).  Many providers who have participated in the CDC’s public health elective as 
medical students, show continued interest in public health as residents.  Of 530 students who had 
completed the elective, 91 were enrolled in EIS by 1997, of these, 80 were physicians.  Most of 
these (56, [62%]) chose assignments in the same clinical or research area in which they worked 
as students.  Furthermore, most of these graduates (65, [78%]) continued in public health careers 
with many obtaining appointments in the CDC.36   These CDC-sponsored programs demonstrate 
the importance of public health exposure at every level of physician education.  Consecutive 
opportunities to explore public health interests may represent a key factor in the development of 
physicians who incorporate public health skills in clinical practice.   
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Combined MD-MPH Curricula: A New Approach to Integrated Education 
There is consensus among health care experts in both the medical and public health 
arenas regarding the need for physicians equipped to approach medical problems from a 
population-based perspective using public health skills.  Integrating these skills into medical 
school curricula is necessary to achieve this goal.  Because the education of physicians is a 
lengthy process, there are opportunities to promote public health education at various levels.  
Programs are being developed to introduce basic public health concepts as early as primary 
school.  Undergraduate education also offers great potential to introduce public health concepts 
to pre-medical students.  In addition to these opportunities, medical schools must bear the 
ultimate responsibility for equipping future physicians with a solid foundation in public health.  
Physicians in residency training and clinical practice have little time for formal public health 
education, and these stages are best suited for the practical application of population-based skills 
learned during medical school.  An integrated learning experience in medical schools is the 
greatest opportunity to achieve proficiency in both areas by producing “bilingual” and 
“ambidextrous” clinicians who can comfortably think, communicate, and act in both arenas.  
Even so, the integration of public health sciences along side traditional medical education is a 
difficult task with limited space in crowded curricula as a major obstacle.         
Graduate level education leading to the Master of Public Health (MPH) degree provides a 
comprehensive educational experience that maximally demonstrates the applications of public 
health science to health care and most effectively equips students with population-based skills 
for solving health-related issues.  A combined curricula leading to both the MD and MPH 
degrees may be the most effective method to produce a physician workforce with population-
based skills for three reasons:  
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(1) It provides a comprehensive public health education with an appreciation for the 
entire scope of public health practice and how these disciplines may be used to solve 
contemporary health care challenges. 
(2) The development of professional connections with public health practitioners and 
local health departments will help to establish and strengthen local infrastructures for 
medical-public health collaboration. 
(3) Medical school is the optimal time for physicians to gain a solid foundation in public 
health.   
Comprehensive Directory of MD-MPH Educational Opportunities  
Recognizing the potential benefits of combined MD, MPH programs to equip physicians 
with broad-based public health skills and foster collaboration among medical schools, public 
health schools, and local health departments, a search was undertaken to investigate how many 
programs are functioning in U.S. Medical schools.  The Association of American Medical 
Colleges (AAMC) was identified as the most comprehensive source of information about 
medical school curricula.  The AAMC website maintains a directory of medical schools offering 
MD-MPH curricula, and this was used as a starting point for the creation of a more 
comprehensive directory.26   The site lists 79 medical schools with MD-MPH curricula and 
provides additional information about most programs.  The list of MD-MPH curricula provided 
by the American Medical Student Association (AMSA) on its website was also reviewed in an 
attempt to capture more programs; no additional programs were found.39   Programs for which no 
additional information was found on the AAMC website were investigated with web searches of 
relevant medical and public health school websites.  During these searches eight additional 
programs not included on the AAMC directory were found.  A final layer of investigation 
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included telephone communications to acquire program data not found in internet sources.  A 
total of 86 MD-MPH programs were identified and a directory was compiled listing the 
following information for each program: name of medical school, name of school or program 
that offers the MPH curriculum, length of program, available public health concentrations, and 
MPH tuition policy (see Appendix 1).  The Council on Education for Public Health (CEPH) 
website was accessed to document accreditation status for all MD-MPH programs.40        
The CEPH accredits two separate categories, schools of public health and public health 
programs, each having a separate set of accreditation standards.  The major distinction is the 
scope of MPH degrees offered.  Schools of public health must offer the MPH degree in each of 
the five major content areas and must also offer doctoral programs.  Public health programs are 
only required to offer a single MPH degree and have no doctoral requirements.  Once an 
application is accepted by the Council, it typically takes three years for an accreditation 
decision.41      
Trends from Comprehensive MD-MPH Directory 
Geographical Distribution   
Forty-one states in the union were found to have at least one medical school with an MD-
MPH curriculum.  Six of the nine states offering no MD-MPH curricula also have no AAMC-
member medical schools.  The remaining three states (Hawaii, Mississippi, and Vermont) each 
have only one AAMC-member medical school.42      
Some medical schools and public health schools go beyond one-on-one partnerships to 
collaborate with groups of schools offering MD-MPH curricula.  The University of Minnesota-
Rochester School of Public Health formed partnerships to provide public health education with 
four different medical schools located in two states.  Three schools of public health have each 
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established formal agreements with two different medical schools: the University of North 
Carolina, the University of California-Berkeley, and the University of South Carolina.  The 
University of Texas School of Public Health partners with five different medical schools, two of 
which are outside the University of Texas system.  Albert Einstein College of Medicine is unique 
in having formed collaborations with four different public health schools at which its students 
may pursue MD-MPH curricula. 
Missing Data   
Only one program (Loma Linda University School of Medicine) listed on the AAMC 
directory was found to have discontinued its dual degree program.  Another program (the 
University of Puerto Rico) had no accompanying information and could not be verified by 
internet searches, e-mail communications, or phone calls.  These two programs were removed 
from the directory.  Seven of the 85 programs had incomplete data.  The most common missing 
variable was tuition information (6 empty cells) and the type of MPH degrees offered was the 
next common (5 empty cells).  The name of the public health entity providing education, 
accreditation status, and program length each had one empty cell.   
Types of Medicine-Public Health Partnerships    
As mentioned above, there are two types of entities that provide public health education.  
Schools of public tend to have more degree options; whereas, public health programs are only 
required to offer a single MPH degree.  Of the 86 MD-MPH programs identified in the directory, 
51 medical schools partnered with schools of public health, while 34 medical schools partnered 
with education programs in public health.  The entity responsible for public health education in 
the University of Colorado’s MD-MPH curriculum was not identified.  Two broad categories of 
partnerships were identified between medical schools and public health schools or programs.  
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Seventy-five medical schools partnered with public health schools or programs within the same 
university system as the medical school; whereas, ten programs partnered with public health 
schools or programs outside the university system.    
Accreditation   
Only six medical schools offered curricula in which public health education was provided 
by non CEPH-accredited public health schools or programs.  The accreditation status of the 
University of Colorado’s MD-MPH curriculum could not be ascertained.   
Length of Program   
The great majority of MD-MPH programs (67) allow students to complete both degrees 
in five years.  Eleven programs have curricula that can be completed in 4 or 5 years, and only 
four programs are structured so that students obtain both degrees in four years. 
Tuition   
The great majority of MD-MPH programs (65) require students to pay full MPH tuition.  
Thirteen schools require a reduced MPH tuition with the reduction at 50% for two of these 
schools.  Only two schools completely waive MPH tuition.  Of these schools, 18 offer a limited 
number of scholarships including four schools that offer full tuition scholarships.   
Available MPH Concentrations   
Fourteen MD-MPH programs only offer a generalist MPH degree while the majority of 
programs offer specialization in many public health areas.        
Literature Search for MD-MPH Programs 
To investigate the degree to which medical schools offering combined MD-MPH 
curricula are contributing to an evidence base that supports this approach to public health 
education of physicians, the medical literature was searched by three main methods. First, having 
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identified a representative article in which authors described the MD-MPH program at the 
University of North Carolina at Chapel Hill, PubMed was used to identify MESH terms 
associated with this article, and combinations of these terms were searched.  Next, PubMed 
searches were performed using the search terms “dual degree” and “education”.  Relevant 
articles were defined as those with abstracts including that mentioned MD-MPH programs.  
MESH terms assigned to relevant articles were again noted to build a comprehensive list of 
terms associated with MD-MPH programs in the literature.  The following MESH terms were 
found to be most specific for literature discussing MD-MPH programs: “education, medical”, 
“public health/education”, “schools, medical”, and “school, public health”.  When relevant 
articles were identified, the “related articles” link was used to examine similar papers.  Secondly, 
the Web of Science database was used to perform cited reference searches in which abstracts 
were reviewed for papers that cited any of the relevant articles identified in the PubMed.  
Thirdly, the April 2008 issue of Academic Medicine, a special issue dedicated to public health 
education, was reviewed for relevant articles.  This review of the literature produced five papers 
in which authors described the development and structure of MD-MPH curricula and 
documented attempts to understand the motives and expectations of students who enrolled in 
these programs as well as the potential influence of public health education on clinical practice 
(see Table 1 for a list of the five articles selected from the literature review and Appendix 2 for 
details about each study). 
Table 1: MD-MPH Programs Identified in Literature Review 
University of North Carolina Medical School 43  
Columbia University Medical School 38  
Macy’s Scholar Program at Columbia University Public Health School 44   
Tufts University 45  
Tulane University 13  
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Critical Analysis of Reviewed Literature 
Overview of Study Designs 
Three general types of study designs were used in the reviewed literature.  Three papers 
published survey data from graduates of MD-MPH programs, one paper surveyed current MD-
MPH students, and one paper analyzed administrative data on MD-MPH graduates.  The 
University of North Carolina (UNC) conducted a pilot survey of 135 medical school graduates 
and performed preliminary analyses of 85 respondents: 30 from the MD-MPH program and 55 
non-MPH graduates.  Columbia University Medical School conducted a survey of 137 medical 
school graduates who opted for additional public health education and analyzed responses from 
60 respondents: 34 completed the MPH program, 10 enrolled in the MPH program but had not 
completed the curriculum prior to graduation from medical school, and 16 merely took public 
health electives during medical school.  Columbia University’s Mailman School of Public Health 
surveyed 73 graduates of its Macy’s Scholar’s Program, a closed loop trial to investigate the 
success of a special MD-MPH curriculum benefiting medical students from various schools in 
New York City.  The Scholars program enrolled students from eight different NYC medical 
schools over a ten year period.  Responses from 58 respondents were analyzed.  Tulane 
University performed a survey of 110 students currently enrolled in its MD-MPH curriculum and 
reported findings from 69 respondents.  Tufts University analyzed administrative data to 
compare medical school performance and career choices of MD-MPH graduates to peers who 
did not undertake MPH training.   
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Student Characteristics 
 Data about the number and characteristics of enrolled students can provide valuable 
information about MD-MPH programs.  The proportion of students entering these programs is 
indicative of the overall attractiveness of the MD-MPH option and can be viewed as a function 
of student satisfaction with the curriculum, effectiveness of marketing strategies, and program 
sustainability.  Demographic information is important because it assess which subgroups of 
students are opting for public health enrichment and can spur efforts to target groups that are not 
well represented.   UNC reported an annual enrollment of 20% of the medical school class, a 
proportion that has steadily increased since the program’s inception.  The program attracted 
larger proportions of women and African Americans (58% and 30%, respectively) compared to 
medical school classes as a whole.43   Tulane also reported an annual enrollment of 20% of the 
medical school class, and given the program’s long-standing history since its creation in 1971, 
authors estimated that 30% of all U.S. MD-MPH graduates were educated in the program.13   
Tufts University reported receiving 25-40 applicants competing for 15-20 positions annually, and 
graduated 76 students by 1996 with another 47 students enrolled at that time.  A greater 
proportion of women and students from liberal arts backgrounds were noted compared to 
medical school classes as a whole.45   Columbia University Medical School reported conferring 
61 degrees from 1979 to 199438 , and the Mailman School of Public Health at Columbia 
University reported 85 graduates from the Macy’s Scholars Program from 1997-2007 with more 
males and African American students compared to the other public health students at the 
university.44                     
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Graduation Rates 
In addition to enrollment, the matriculation rate of MD-MPH students is an important 
variable that demonstrates the ability of medical students to successfully complete requirements 
for the MPH degree in addition to the rigors of medical school.  As a result, retention and 
matriculation of students is an important component of a successful program.  Three papers 
offered details in this area.  Tulane University cited a matriculation: graduation ratio of 83%; 
however, it is unclear if this ratio is an average over the program’s long history and whether 
graduation rates varied substantially at any time.13   Tufts University reported that approximately 
one student leaves the program each year for reasons that are usually non-academic.45   The 
Mailman School of Public Health at Columbia University reported that only one student enrolled 
in the Macy’s Scholar Program by 2005 had not yet received the MPH degree.44      
Overview of Curricula   
Curriculum structure is a key component in the evaluation of MD-MPH programs.  As 
mentioned above, MD-MPH programs are structured differently, providing a variety of unique 
educational experiences; however, all programs fall into one of three basis categories depending 
on the entity providing the public health education.  The programs represented in the literature 
encompass all three types with some curricula integrated so that students complete both degrees 
in four years, while others allow for an independent year of public health study, and therefore, 
require five years to complete both degrees.  Columbia and Tulane Universities both utilize the 
expertise of independent graduate schools of public health within their respective university 
systems and offer integrated MD- MPH curricula completed in four years.13, 38   UNC’s program 
encompasses collaboration between its medical and public health schools and offers a five year 
curriculum.43   Tufts University School of Medicine utilizes an MPH program rather than an 
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independent school of public health for its four-year dual degree program.45   The Macy’s 
Scholars Program at Columbia University established partnerships with Columbia’s medical 
school and seven other medical schools throughout NYC to create a public health curriculum 
requiring five years for completion of both degrees.44   With such variability in curricula, a 
method of ensuring scholastic integrity and sufficient rigor is important.  Accreditation by the 
Council on Education for Public Health (CEPH) ensures minimal standards are met and provides 
a standardized approach to public health education.  All of the programs identified in the 
literature search achieved CEPH accreditation.   
Tuition 
An important consideration for MD-MPH programs is the additional financial burden 
enrollment places on its students.  Three programs reported information about the cost of 
attendance, and one program also performed analyses on the indebtedness of its students.  Tufts 
University estimated the cost of its MPH degree at seven-to-eight percent of the total medical 
school costs.45   Tulane University boasts that no medical student has ever incurred additional 
costs when pursuing the MPH degree throughout the history of its dual degree program.  Initially 
open to all students, annual scholarships at Tulane were limited to 25 students in 1995 and 
further limited to 15 students more recently.13   The Macy’s Scholars Program at Columbia 
University School of Public Health provided full tuition scholarships for all participants and also 
performed analyses on the indebtedness of its students and the potential influence of cost of their 
decisions to enroll in the program.  A minority of the students had no debt (16%), while many 
students had educational loan debt in excess of $100,000 (26%).  If forced to finance their public 
health education, 42% of students reported they would not have enrolled in the program and 34% 
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would have made plans to pursue public health training at another time in their career.  The cost 
of MPH tuition at Columbia was $51,750 in 2007.44                 
Synthesis of Results 
The reviewed literature creates a small but important body of literature exploring several 
aspects of public health education for medical students.  Research findings centered around three 
major themes: (1) reasons for enrolling in the MD-MPH program, (2) perceptions of useful 
components of the MPH curriculum, and (3) the influence of public health education on clinical 
practice.  Dual degree graduates reported that encouragement from role models (25% of 
graduates) and peer students (12% of graduates) were the most important factors in their decision 
to enroll in the program Columbia University School of Medicine.  These graduates also reported 
strong initial career interests in health policy development (53% of graduates), international 
health (48% of graduates), and clinical prevention (38% of graduates).38   Dual degree graduates 
from both Columbia University’s School of Medicine and the Macy’s Scholars Program agreed 
that epidemiology, biostatistics, and health policy and management were the most valuable 
public health courses in their curricula.38, 44   Graduates from Macy’s Scholars Program also listed 
general research skills as a major benefit.     
Specialty and Career Choices  
Three papers reported the specialty choices of MD-MPH graduates, and pediatrics was a 
common career path for graduates from all three programs.38, 44, 44, 45   Internal medicine was the 
most popular specialty for graduates from both the Macy Scholar’s Program and Tufts 
University. Family medicine was popular among Tufts graduates; whereas, very few Macy’s 
Scholars chose this field.  Along with pediatrics, preventive medicine was represented in a 
greater proportion of dual degree graduates at Columbia University School of Medicine 
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compared to graduates with the M.D. degree alone.  Emergency medicine was the third most 
common career choice for graduates of the Macy’s Scholar’s program, and obstetrics/gynecology 
and general surgery were fourth and fifth most popular among dual degree graduates from Tufts.  
The majority of students enrolled at in Tulane’s MD-MPH program planned to enter full time 
practice (63.8%) with many students also planning for sub-specialty fellowships (13%) and 
academic positions (8%).  Less than two percent planned on careers in research.   
Regardless of specialty choice, most MD-MPH graduates found public health skills 
useful in their careers.  A larger proportion of dual degree graduates from UNC were confident 
in competency domains such as critical appraisal of medical literature compared to peers who 
earned the M.D. alone (80% MPH vs. 33% MD only), and these skills were attributed to public 
health training.43   Most dual degree graduates from Columbia University Medical School found 
public health skills useful in their careers (84%) compared to only a minority of non-MPH 
graduates who merely took public health electives (31%).38   Graduates of the Macy’s Scholars 
Program unanimously found public health skills useful in their work (99%) and particularly 
useful in enhancing patient care (98%).  Almost all graduates from the Macy’s Program also 
reported that the public health skills helped them in the attainment of personal goals (98%).44     
Medical School Performance and Program Withdrawal 
Overall medical school performance and reasons for not completing the MD-MPH 
curriculum are important variables that were only addressed in two papers.  Tufts University was 
unique in its attempts to investigate overall medical school performance.  Authors found no 
difference in USMLE Step I and Step II board scores when comparing dual degree students to 
non-dual degree peers.  Dual degree students received only slightly lower evaluations on Dean’s 
letters compared to peers.45   Respondents who graduated from Columbia University Medical 
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School included ten graduates who had enrolled in the dual degree program but had not 
completed the MPH requirements.  Pressure of clinical training was the most common reason for 
not completing the degree among these graduates.38      
Qualitative Data 
Two papers collected and analyzed qualitative data in an effort to capture perceptions that 
may have otherwise gone untapped by using conventional survey methodology alone.  The 
Macy’s Scholar Program aggregated information from application essays, on-line surveys, 
course evaluations, and student-to-student interviews to examine motivations for enrolling in the 
dual degree program and initial expectations for public health training.44   Congruent with survey 
results, health policy, international health, and prevention were among the major themes 
observed in addition to a desire to obtain a population-based perspective in health care.  Positive 
remarks from other students and full tuition scholarships were also motivating factors.  Initially 
Macy’s Scholars expected to gain general research skills and a refined ability to search and 
appraise medical literature. Survey data revealed that these expectations were realized by Macy’s 
Scholars as well as UNC dual degree graduates.43, 44   Other expectations were to explore career 
options, gain a holistic view of the health care system, and to obtain the MPH credential.  
Authors from Tulane University aggregated responses from an open-ended question asking dual 
degree students for suggestions on potential changes to enhance the program.  Students wished 
they had known about Tulane’s dual degree curriculum sooner.  Students also mentioned that full 
tuition scholarships and the opportunity to complete both degrees in four years were major 
factors in deciding to enroll in the program.13      
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Discussion of Reviewed Literature 
There are both strengths and weaknesses to all the published literature examining MD-
MPH programs.  The superior study design that would yield the most meaningful information 
about the effects of public health education would be survey analysis of program graduates with 
non-MPH graduates as a comparison group.  The omission of a non-MPH comparison group 
makes it difficult to establish causality.  For example, a dual degree graduate who practices 
population-based approaches to clinical care may or may not do so as a result of his or her public 
health training.  Students who pursue the dual degree may be more likely to incorporate 
population-based care whether they received an MPH or not.  This potential for selection bias in 
not removed completely, but it is mitigated by comparing practice patterns of dual degree 
graduates with non-MPH peers.  UNC published preliminary data from this type of study design.  
Columbia University School of Medicine surveyed three groups of students; however, all 
students had opted for increased public health coursework with the only difference being the 
time commitment given to public health courses among groups.  These comparisons would be 
more useful with the addition of a fourth group of Columbia graduates who had not opted for 
additional public health courses at all.  The length of time following completion of the MD-MPH 
degree is also an important factor in a well-designed study.  Sufficient time for graduates to 
complete residency and begin clinical practice is the most optimal design that allows respondents 
to have the clearest perception of how they use public health skills on a day-to-day basis.  The 
validity of graduate perceptions will likely increase in direct proportion to the amount of time 
elapsed since completion of the dual degree until a certain point when the time: validity 
relationship plateaus.  Of the three programs that surveyed dual degree graduates, Columbia 
University allowed for the most time elapsed since graduation year by surveying physicians who 
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graduated from 1979 to 1994.38   This is contrasted to UNC’s survey of graduates who completed 
degree requirements from 2002 to 2006 (Harris, 2008) and the similar time interval used by the 
Macy’s Scholars Program, which surveyed graduates of the dual degree program between 1998 
and 2005.44   Allowing for graduates to complete medical school and residency/fellowship 
training prior to the study is desirable; however, elapsed time may increase difficulty in 
contacting program graduates.              
Comparing data collected from both dual degree graduates and non-MPH peers would be 
beneficial; however, this type of study design also has limitations.  Graduates’ perceptions of 
acquired public health skills and the application of these skills are purely subjective and not as 
compelling as measuring demonstrated capabilities.43   As a whole the proportion of dual degree 
graduates who pursue careers in primary care specialties such as general internal medicine, 
pediatrics, family medicine, and preventive medicine may offer a “measurable” variable to 
illustrate the degree to which public health education has both influenced career choice and 
clinical practice.  However, this association is only moderate in strength because it cannot be 
assumed that physicians in primary care specialties automatically apply public health 
philosophies to patient care, and conversely, these philosophies may very well influence clinical 
care by physicians in other specialties.  Even so, the primary care fields have historically yielded 
themselves to population-based care more so than other specialties. 
Multi-centered studies would paint a clearer picture of the influence of public health 
training on career choice and clinical practice.  The use of a single survey instrument to 
investigate dual degree graduates from several different programs would add external validity to 
any observed associations between public health education and career choice or clinical practice 
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behaviors.  Multi-centered studies would also minimize the potential for curricular differences to 
confound results.                                    
Study designs using combined quantitative and qualitative approaches would add a larger 
context in which to understand results than would be possible by employing either method in 
isolation.  Qualitative analysis was used in addition to survey instruments by Tulane University 
and the Macy’s Scholars Program.13, 44   The latter particularly made good use of qualitative data 
from multiple sources.  In doing so, authors were able to use triangulation to reinforce concepts 
demonstrated in the survey analysis and also discovered graduate perceptions that would have 
other wise been missed given the limitations in survey responses.  For example, survey data 
revealed that epidemiology, biostatistics, health policy, and general research skills were among 
the most useful tools gained from the dual degree curriculum.  Aggregation of qualitative data 
reinforced that the attainment of these skills were major sources of motivation for students to 
enroll in the program.  Qualitative analysis further revealed that positive word-of-mouth reports 
and the assurance of full financial scholarships were also motivating factors.44   These last details 
only came into view after qualitative data from multiple sources was reviewed.        
 Administrative data was used effectively by Tufts University to investigate medical 
school performance and career choices of dual degree graduates compared to non-MPH peers.  
The results were valuable; however, the limitations of administrative data only provide for a 
limited understanding of student perceptions about public health education and its influence on 
clinical practices.  For example, Tulane found no difference in USMLE Step I and Step II scores 
between dual degree and non-MPH students.13   Given these results, one may infer that Tulane’s 
dual degree curriculum does not positively nor adversely influence overall medical student 
performance on exams.  A much clearer picture of the amount of rigor involved in a dual degree 
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programs materializes by examining the survey responses from graduates of the Macy’s Scholars 
Program.  Seventy-eight percent of respondents described the curriculum as “moderately 
demanding” while only 11% described it as “very demanding” accompanied by another 11% 
labeling the program “not demanding at all”.44   The survey data allowed for a more detailed 
investigation of student perceptions about the rigor of dual degree programs than was possible by 
the use of administrative data alone.  In spite of its limitations, two important advantages of 
administrative data are relatively small investments of time and resources compared to survey 
and qualitative research designs, both of which require more study time and funding.   
 None of the papers reviewed have all of the most desirable qualities in research design; 
however, each approach has unique and potentially beneficial components.  UNC’s use of non-
MPH medical school graduates as a comparison group gives strength to any associations found 
between public health education and career choice or clinical practice behaviors.  Surveying 
graduates well beyond residency/fellowship training is a particular strength of Columbia 
University’s study because graduates with independent clinical practice experience are in a better 
position to assess usefulness of pubic health skills compared to more recent graduates with 
limited experience.  The Macy’s Scholars Program made the best use of qualitative research 
techniques by aggregating data from multiple sources; doing so created an additional dimension 
by validating survey responses and uncovering new themes that may have otherwise lay 
dormant.  Although not as sophisticated as investigators from Columbia University’s Macy’s 
Scholars Program, Tulane University also gained additional perspective from the use of 
qualitative methodology in addition to survey data.  Tufts University’s use of administrative data 
enabled a relatively quick and inexpensive investigation of medical school performance and 
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career choice by using data that was readily available to compare dual degree graduates to non-
MPH peers.   
         The ideal research study to evaluate the quality and effectiveness of MD-MPH 
programs and assess the degree to which public health education influences career choice and 
clinical practice behaviors would be a multi-centered study using both survey (quantitative) and 
qualitative research methods to target dual degree graduates who are beyond 
residency/fellowship training and comparing responses to non-MPH peers.    
Research Plan 
Overview 
  Increased emphasis on public health is gaining momentum in medical education with 
many universities adapting curricula to integrate population-based skills.  At least 86 medical 
schools were found to offer a combined curriculum leading to the attainment of both the MD and 
MPH degrees.  These dual degree programs have the potential to equip physicians with broad-
based skills enabling them to practice medicine more efficiently and to contribute more fully to 
solving the complex challenges facing the U.S. health care system.  In spite of the abundance of 
these programs in American medical schools, few medical schools or public health programs 
have published literature evaluating MD-MPH curricula examining the possible effects on 
graduates from these programs.   
  Since 1997, the Schools of Medicine and Public Health at the University of North 
Carolina at Chapel Hill (UNC-CH) have offered a special Master of Public Health degree in 
Health Care and Prevention (HC&P).  Medical students from UNC-CH, nearby Duke University, 
and other universities have matriculated through the program in addition to postgraduate 
physicians in several different fellowship programs.  Faculty leaders in both the Schools of 
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Medicine and Public Health have assumed that the program is beneficial to medical students and 
effective in producing physicians who will incorporate population-based skills and a public 
health approach in clinical practice.  To evaluate the program’s effectiveness and add to the 
paucity of literature on combined MD-MPH programs, a quantitative study was initially 
designed.   
  A quantitative, survey-based study was designed to conduct a rigorous evaluation of a 
broad pool of recent medical school and fellowship graduates to get their assessment of the 
relevance and value of their public health education.  The study was designed to survey as many 
graduates over a five year period as possible, allowing investigators to aggregate and compare 
responses from those who pursued different programs.  For example, responses from those who 
completed MD’s without other program experiences may be compared to those who completed 
the MD-MPH curriculum.  To better capture both graduate and faculty perceptions about the 
effects of the MD-MPH curriculum at UNC-CH, a qualitative adjunct to the survey study is 
proposed.  This combined approach will produce a more robust investigation of the HC&P dual 
degree curriculum.        
Purpose  
The purpose of the proposed qualitative evaluation is two-fold: 
(1) To gain insight about goals, motivations, and expectations from interviews with key 
faculty involved in the planning and implementation of the HC&P MPH curriculum. 
(2)  To gain insight about usefulness of public health education and the extent to which 
public health education has influenced clinical practice and career trajectory from 
interviews with program graduates. 
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  Elucidating the goals and objectives of the administrators and key faculty involved with 
HC&P MPH program will help construct the collective vision of the program.  This will aid in 
future planning as the program evolves to meet the educational needs of its participants and help 
to ensure sustainability.  Interviews with graduates and subsequent analysis will provide valuable 
insights as to the influence of the program on their career trajectories, scope of medical practice, 
and contributions to public health.  Differences in the perceived usefulness, strengths, and 
limitations of the program between faculty and graduates will prove useful in future iterations of 
the curriculum.          
Methods 
Participants 
  The potential pool of participants will come from two major groups: key faculty 
informants and HC&P program graduates.  All graduates of UNC School of Medicine and other 
medical schools who completed the MPH degree in the HC&P curriculum are potential 
participants.  Other physicians who completed the MPH degree during clinical or research 
fellowships may also serve as participants.  Key faculty informants will include professors with 
appointments in either or both of UNC’s Schools of Medicine and Public Health who made 
substantial contributions to the conception and implementation of the HC&P curriculum at UNC.  
Many of these faculty members are clinicians with appointments in both schools.  The inclusion 
criterion for key program informants is that they have been significant contributors to the 
conception, implementation, or ongoing administration of the MPH HC&P program.  To identify 
these persons, we will query the current program leadership: Russ Harris, MD, MPH, Director; 
Sue Tolleson-Rinehart, PhD, Co-Associate Director; and Anthony Viera, MD, MPH, Co-
Associate Director.  Interviews with key faculty informants will be conducted first, and faculty 
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members will be asked to identify key students who may have particularly useful insight about 
the HC&P curriculum to serve as exemplars.    
  Inclusion criteria for program graduates will include successful completion of HC&P 
curriculum, and only those graduates for which no contact information is available will be 
excluded.  The exact composition of this pool by sex, race, and ethnicity is unknown, but people 
of both genders and virtually all ethnic groups have been students in these programs.   
Development of Survey Instrument 
  Two separate interview schedules have been developed for each group of 
participants.  Interview questions were submitted to faculty advisors for approval and also 
underwent field testing to ensure clarity and validity.  From these tests, the approximate length of 
time needed for each interview is 35 to 40 minutes (see Appendix 3 for interview schedules).   
 IRB Approval 
           Since this qualitative study is an adjunct to a quantitative, survey-based study and IRB 
approval for the quantitative study was already secured, a revised IRB application detailing the 
qualitative study design was submitted and approved (see Appendix 4 for IRB application). 
Planned Analysis 
     Qualitative analysis of interviews will begin with written transcriptions of audio files 
recorded during the interviews.  Transcriptions will be submitted to each interviewee to 
minimize errors in recording and transcription.  Two investigators will review written transcripts 
independently to identify major themes.  From these themes, relevant units of meaning will be 
assigned and coded.  Coded data will then be aggregated to identify trends in responses from 
each group.  We will also compare interview data from key program informants to data from 
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graduate interviews to determine how closely perceptions align within the two groups.  Power 
calculations are not relevant to the interview sample.     
Anticipated Results 
Key Program Informants 
 We have targeted various past and present faculty members involved with UNC’s MD-
MPH program.  Because we have selected these individuals for inclusion in the study largely 
based on their known histories with the program, we anticipate responses from two major groups 
of faculty.  The first and smallest group consists of faculty integral to the initial design of the 
program.  The second group will include faculty members who were recruited to join the 
program during later iterations.  This latter group will include some faculty with unique 
perspectives gained from experience as both program graduates and program faculty members.   
 Given the diversity of faculty involved in the initial creation and continued evolution of 
the program, we anticipate different responses about the program’s mission and purpose.  Major 
themes concerning inadequacies in traditional medical education will likely include a narrowed 
focus that lacks population perspectives, minimal exposure to critical appraisal of medical 
literature and original research, little focus on evidence based clinical practices, and poor 
exposure to the system aspects of health care including introductions to medical quality, costs, 
and outcomes.  We anticipate the program’s original purpose and mission to have been formed in 
response to addressing these inadequacies.  Changes in the program’s curriculum and overall 
structure over time will likely be shown to represent increased educational quality and scholarly 
integrity because these overarching goals drive the evolution of most educational programs.   
 Responses about typical students entering the program will likely reveal a majority of 
participants from UNC’s medical school.  A consistent contribution from Duke University 
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medical students throughout the program’s history is also a likely finding.  Interviews are 
expected to reveal growth in the numbers, educational backgrounds, and the variety of parent 
institutions from which students enter the program.  An increasing diversity in participants is 
expected with students coming from different medical schools, residencies, and clinical 
fellowship programs.  Even so, the typical HC&P student will likely remain a UNC medical 
student.                 
Graduates 
 Interviews with graduates will likely reveal a variety of motivations for entering UNC’s 
MD-MPH program.  Major themes will likely be similar to aggregated responses published in 
the literature by other MD-MPH programs.  We suspect that the attainment of a population-based 
health perspective with an emphasis on clinical prevention skills will emerge as the principal 
reason for all groups of students entering the program.  Sub group analyses may reveal slightly 
different motivations for medical residents and fellows because both these groups are more likely 
to have an interest in exposure to original research and the attainment of practical research skills.   
 The practical skills obtained by program graduates are also likely to mirror skills reported 
by graduates of similar programs in the literature.  These are expected to include enhanced skills 
in the five core public health disciplines with epidemiology and biostatistics emerging as the 
most useful.  Skills in critical appraisal of the medical literature were found to be particularly 
useful in preliminary analysis of survey data taken from UNC’s HC&P graduates.43   We expect 
this skill to emerge as a major theme in graduate interviews along with general research skills 
and clinical prevention strategies, as these are areas of particular strength in the HC&P program.  
Because all of these skills are ubiquitous in their potential to enhance clinical practice, we expect 
graduates in all specialties to report the use of these skills in daily clinical practice. 
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 Similar to data published by other MD-MPH programs, most graduates of the HC&P 
program will likely pursue careers in primary care fields with pediatrics, general internal 
medicine, preventive medicine, and family medicine as the most popular areas.  We also expect 
to see a growing number of graduates entering specialty fields like surgery and 
obstetrics/gynecology.  These areas particularly correspond to an increased proportion of 
residents and fellows in these fields entering the program.  We expect that nearly every medical                                                                                                                                                                                                    
specialty and many sub specialty areas will be represented among program graduates. 
   The program’s ability to influence graduate perceptions of the American health care 
system is difficult to predict because this has not been reported in the published literature.  We 
believe that public health education of any sort will likely provide students with a general 
understanding of the different components of the health care system, which will provide for a 
more sophisticated analysis of the challenges facing this system.  Graduates of UNC’s MD-MPH 
program are expected to also have gained particular insight in the following areas: the lack of 
sufficient evidence supporting many therapeutic and preventive measures, the growing 
importance of outcomes and quality assessments in medical practice, and an appreciation for the 
policies influencing American health care and potential policy solutions to contemporary health 
system problems.  These areas are particular strengths of the HC&P program.   
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